Effect of carbohydrate supplements and water on exercise metabolism in the heat.
Carbohydrate (CHO) supplements of different concentrations were compared with water to determine their effects on thermal regulation and plasma volume maintenance while subjects exercised for 2 h in the heat and to determine their impact on carbohydrate utilization. Trained cyclists (n = 12) rode at 48.8 +/- 0.8% maximal O2 consumption in an environmental chamber maintained at 33.0 +/- 0.1 degree C and 51.7 +/- 1.4% relative humidity on three separate occasions. During each exercise bout the subjects received 3 ml/kg body wt of H2O, a 2.0% glucose polymer (LC) solution, or an 8.5% glucose polymer (HC) solution every 15 min. Muscle biopsies from the vastus lateralis were obtained before and after the H2O and HC trials only. Rectal temperature and heart rate, but not O2 consumption, rose from the 10- to 120-min period of exercise. No differences among treatments were found for these variables. There were also no significant differences among treatments for percent changes in plasma volume and blood volume. Plasma glucose and insulin were unchanged during the H2O and LC trials but were significantly elevated during the HC trial. In addition, CHO oxidation was significantly greater during the HC trial than during the H2O trial from 60 to 120 min of exercise. However, the reduction in muscle glycogen during the HC trial (206.5 +/- 23.6 mumol/g protein) was significantly less (P less than 0.05) than during the H2O trial (342.3 +/- 41.9 mumol/g protein).(ABSTRACT TRUNCATED AT 250 WORDS)